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INDIAN SUMMER AND PLIMSOLL’S MABK. 

By WILLCAM GARDNER REED. 
[Dated: \Vsshhgton, D. C., Nov. 22,1916.1 

Prof. C. Fitzhugh Tulman has directed attention to  tlie 
use of the term “ Indian sunimer” in coiuiection with the 
load line nitwked on British ships (“Pliiiiwll’s Mnrk ‘’1 
The following is u o t d  from tlie rqpllations of the Brit- 

3. . . . Maximum load lines shall be as follows, and tlie upper edge 
of such lines shall respectively indicate: 
For freah water.-The maximum depth to whicli the vessel can be 

is11 Board of Trnc Y e regarding load 

loaded in fresh miter. 
For Indian summer.-The maximum cleptli to wliicli the vesael can 

be loaded for voyages during t.he fine wason in the Indian WM, 
between the 1imit.s of Suez a d  Singapore. 

For summer.-The maximum depth t,o which the ve.wl can be loaded 
for v o y ~  a (other than Iudian sunimer voyagcsj from Europea1i 
and Mc.gtermnean yort.s between the months of April and Sep- 
tember, both inclusive, and as to voy:sgt’s in other parts of the 
world (other than Incliaii summer voyages) the masimnm depth 
to which the v e w l  c~n be loaded during the corrcspoldillg or 
recognized summer months. 

For winter.-The maximum depth to which the vessel ran be lumletl for 
voyages (other than Indian summer voyages aiid sunimer vilyages~ 
from European and Meditemmean ports I)c.tween the mniiths of 
October anal March, both inclusive, and as to voyages in ot,lier parts 
of the world the nmximluu depth to which thc vcaael can be h d e d  
during t,he corresponding or recogiiized winter months. 

For winter (North Atlantic).-The masimum dept,li to w1iic.h t.he vessel 
can be loaded for voyages t,o, or from, the Mediterranean, or ally 
Europtwii port, from, or to, iorts in Brit.iali North Xmcrica, or 
Eastern porta in the United States, North of Cape H:itteras, be- 
tween the months of October and March, both inclusive. 

Such maximum load lines shall be dist.inguished by initial letters 
conspicuously marked op mite such horizon~il lines as afowaaid , such 
initial letters being as fo1pOwsi 

F. W.-Fresh water. 
I. S.--Indian summer. 
S.-Summer. 
W.-Winter. 
W. N. A.-Winter, North Atlantic. 

4. The upper edge of the horizontal line passing through t.he centre of 
the disk shall always indicate the maximum summer load line in azlt 
water. The relativc positioiis of the upper edges of t.hc other lines to 
be used in coni?ection with the die-.. with the upper edge of t,he Iine 
passing through t.lie center of the disc (tlicn maximum summc‘r load line), 
will be iiidicatecl in the certificate of ap Jroval. * * * 

6. Steamhips shall lie marked on Lo6 d e s  with such of the liori- 
zontal 1int.a as aforr*said m are applicslde to the Iiature of their em- 
ploymei:t, and sailiug ships shall I>(? marked on both sidcs with such of 
the above-mentioned liiiea, in addition to tho horizoihl liiic passing 
through the center of the disc, as inilicat,e tlie maximum load Line 
for fresh water and for North -4tlant.i~ myinter, but adiiig ships ellgaged 
solely in the coasting tmde shall only be marked, in addition to the 
horizontal line passing tlirou h the center of the disc, with tlie line 
indicating t.lw maximum loaf line in  fresh water. * * * 

8. The position of the disr and the horizontal line passing through 
ita center, as also the lines to be used in counection with t.lie disc, 
are shown in the following diagrams [see plate opposite]. 

The form of npplicnt,ioii for m:d<iiig stnsmei?; c m  tain:; 
the statenleiit,: “Tho vessel is (is not) intcn&d to 1 ~ .  
eniployetl in the Indian Ocemi.?’ 111 the form of the 
certificn te of approval :~ro the following ulawes : 

inches lrelow the deck line. * * * 
the diec shall be as follows: 

(a )  * * * the centre of such disc is placed feet 

( b )  * * * the positiou of the liuee to ;.be used in ronncction wit.h 

* * * * * 

1 Tal??aa, C. F. Indian Summer. MONTEILY WEATIIER REVIEW, Januery, 1915, 
w: 44-45. 

9 Grrat Britain Board o/ Tmdr I Marinc Df/wrtnzrnl). Shtutnry rules aud nrtlcrq 
1899 no. 8 Mdchant shi ping Prevention of accitlents. 1.oad linC I{egiilationi: 
dadd Jam.12, ISW, made the lloard of Trade. undcr the MerchnniShipping Act, 
1894 (57 and 58 Yict. c. Bo) [London, January. lS99l. 

Maximum load-line in Indian summer.-The iipper edge of thie 
line is feet inches above the horizontal line p d n g  
through the center of the disc. 

The freebonrd for Aidinn summer applies to voyages in the fine aemn 
in the Indian fiem between the lirmts of Suez and Singapore. 

Tho hotograph (fig. 2) shows the load-line inark on 
the star % ottril of the British stcanwhip Drumtist, of Liv- 
erpool, a t  Snii Pedro, Cal., October 14, 1916. 

The Imperial Gernian Insurance Office in Hamburg 
a qwovod similar rogulntions for German shi s in 1908. 

Suniiner ”, but the cortificntos contain the following 
stntoineii t : 

duf Grund clieaer Vorsrhriften ist die Berechnung des Preihords 
oliigen Dnmpfers voni Germniiischeii Lloyd ausgefiihrt, und aind 
folgende Resultate cruiittelt wnrcien: 

guten Jahreszeit Meter. 

Fiir I’ahrtrn im Indischen und Stillen pzean darf clns Schiff im 
Pomnier in Seewasser l i s  211 ciiier 1,adclinie Meter uber der 
Oberkante der Mnrlte P [Sommer] heladen ~ e r r l e n . ~  

The recognition of the “fine seatson” as tho time 
betweoii October and April is shown hy tho following 
c iiotatiou froiii a miwino iiisitraiice policy on cotton from 
l h i t i  written in London, December 3 1 ,  1865. 

[The rate is to lle] 50 shillinga per cent. [The insurers are] to return 
9/6$ for sailing I~etween 20th OctolJer and 20th -4priI.’ 

* * * * * 

‘1 h e load-line iiiarkiiig does not include n line F or “ Indian 

* * * * * 
Alrzug vom Freibortl im Indischen und Stillen Ozem wiihrend der 

* * * * * 

WEATHER INSURANCE. 

By WILLIAM GARDNER REED. 
[Dated: U. S. Oflice of Farm Mmnngement, Lpt.  19,1916.1 

1PU’TROI)UCTION. 

Tho chance of unfavorable maather conditions has 
always been reg:mlatl as a risk the filrnicr must assume, 
itncl it is ol)vious that, 110 farni business can be per- 
manent.ly successful if the profits in fitvorahle years arc 
not more t h n  sufficient to offset the losses froni frost, 
drought, and flood. N7hen farming is rcgardecl as a 
businc.ss it is cloar t h t ,  t’hc cost of such losses should be 
carried a.s :in annual clisrge against the fsrin business 1 

because it is of estictly t,he siliiie nnt,urc as fire insuraiico 
mid de >recint,ion of buildings and niachiner . That 8 
success 1 ul plan for insurance against unfavora t le weather 
has not Jiitlierto becm devisecl is t.he result of the apparent 
capriciousness of thc weather nntl also of the fact that 
weather condit,ions are genrrdly wiclespread, e. g., when 
unusutdly late Spring or enrly Fill1 frosts occur they are 
n t to be country wide. This prevents thc application 

tion of risks wiU permit the pnynient of losses, even of 
great losses like the Baltimore nnd the Y m  Francisco 

o F the fire insurance t,heorg t,hn t. count,ry-wide dis tribu- 

~ ~~ ~ 

8 The oIliciaI trauslation by the Brltish Boxd of Trade is as follows: 
“The Ireebosd of the above steamer has k e n  calculated by the Germanic Lloyd on 

Deduction from freeboard in the Iudian and Pacific Omam during the l?,ne sea- 

For voyages in the Indian and PwIflc Oceans the vase1 mag bo loaded in sea water In 

Qft lirrot Britain. Board of Trade (Marine Department). Cirrulsr 1485-Official. 

4 Plirnrdl 8 Our seamen London IS73 23 
1 Sec lor’e&mple. ‘*P. ir i~  iusurimce’’ 11; 8 S.’ Dept. Agrlculture, Weekly News 

the basis of the regulations refcrred to, and the following results hare been obtained 

son meters. * * * * * 
Summor up to a load-line 

Instructions to siuvepors. Load Line-Germm Ships. London. March, 1w)B. 

1.ettcr: Oct. J, IW, V. 4, no. 9, p. 7. 

meters above the upper cdge of the mark S.” 
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fires, from the premiums paid in other parts of the 
Furthermore, unt.il rweiitly it has not, been ““tti7 possib e to analp! c1iiii:rtic dnta in such ti iii:~iiiier ar t,o 

permit the deternimtttioii of the risk involved with crops 
at  d ie ren t  times. For exam dc, the iii:iiiner in w1iic.h 
frosts occur is now known, ant i tliorefore it, is possibli? to 
calculate the proper annual cliarge to be made against n 
crop to cover the risk of frost d m i ~ g e . ~  In it like iiimner 
the frequency with wilicli a,ny unf;ivorii,lde went,lier will 
occur in the long run mag be ealcu1att.d froin t.1ie Weather 
Bureau recorda; but thus far tliu .Burcnu 1ia.s iiot coni- 
piled and made avnilable the thtn thnt niity he rt~cpiirc.rl 
to form L basis for cvcry kind of \venther in,mmiisc. 
Much of t.his clnt,n is probaldy comprised u-it.Iiin t,he 
original records; but a serious effort to evaluate weat.lier 
insurance riskv may weate a denialid for data not yet 
collected. 

T h e  d’i&ih&m (lf”isk. 

It should be clearly noted than any insnraiicc is simply 
a device to distribute the risk over so wide. a field that the 
law of chance niay o erate ns tx certainty. Srcidental 
occurrences tend to falance one n.no tlicr in tlie large 
and, therefore, insurance companies are not subject to 
the calaniaties which would des troy an individual. 
Insurance against any ha ,pcning what.e.ver is practicable 
if the event has been UIN \ er observation long enough to 
show the frequency with which it teiids to occur. 

Inasmuch as the only €unction of iiisurniice is to bnl- 
ance accidental .hnpp~nings against each other to elimin- 
ate their effect in i n h i d u d  cases, it is obvious that the 
total cost of properly c.oniputed preniiunis c:vi not be 
less than the to td  losses which mill occur. Aloreovcr. 
the preniiums iiiust be large e.iiongh to carry t,he cost of 
doing business. ‘rlicrefore, the cost of m y  iiisuruiice is 
somewhat greater than the losscs insured ng;.iinst. Tlie 
advantage of insurance lies in the fact that uiiilcr scien- 
tific rates and properly distributed risks nccidciitn.1 ha - 

companE For t is reason, corporations with witlcly clistributed 
properties-e. g. ,. r~~on~~~-cus t ,o? l la r i ly  c w n -  their own 
msurance, depositing with their iiisurance departnients 
each year money sufficicnt to cover the annual pro or- 

are no charges for advertisiiiu or soliciting and only 
minor charges for adjustment of losses, such corporations 
can obtain entirely adeyunte insurance a t  a lowcr cost. 
It is obvious, however, that this is safe oiily for tlie 
larger businesses operating over very wide areas. 

T o r d o  an,d fini.1 insu,mnce. 

Weather insurance of a kind is by no means unknown.s 
Of course, marine insurance has nlw-\.a s included losses 

. 

penings do not occur from t,he point of view of t, l e 

tion of the losses esperienced in the long run. i b  t P iere 

and do occur from that of the policylicilder. 

from the “perils of the sea” in which t i ie weather ha.zrtrd 
- ~ ~~ 

9 Rted 11’ c: & TdLy H. R. Weather as a business risk in fnrming. (:rag. Rcv., 
New \-Ark ‘Juiv, 1910. a’:as-sJ. .ibstrmt in MU. \\’E.ATHER REV., Washington, June, 
1016 W3541355: 

8 &e ~~ternationa~ Institute o! Agrirnlti!re: i~isrei~~~neous information rel:?tina to 
instiranre and rovident instltutmns in vmmus rountrws. Intern. rev. of Wlr. cron. 
Rome 1918 6 8 5 6 4 1 .  

4*1Pcri[n tit sca sre rists peciiliwlv incHcnt to uevigation anti partiriilJriy from 
whd or westher, the state of the omui. and rorhs or shores. Aminst akinnSers of this 
class the carrier doas not insnre the s!lipprr.” i,i’entnry Dirliuuary aud C>clopc.dia. 
Sew York, The Centurv Company. ,l911, 7 :439S.1 

“The words (pfrils g t h f  rco] obvlouslv enit+:ire nll kinds nf marine c3simlties, such 
8s shipwreck foundermg, strmdinp: &<.: as also e \ e n  species of dama-e dO1W t o  the 
shin or =mtd hv the violent and imkiediate selion of the wind :tud \c’:ivcs. 3s distinct 
i&thit-inlrl;’aeq in the ordhnry near,md t q r  01 the voy:ige. or directly rt4er:hle 
to theactsandneljllp~nceofti~eassii~d 2s Its~roilrn~l~c:~~lse*r.’: ,  (Amuuld,  J .  (TreAIise] 
un the law of marm Nsuranm, Y ed., E. L. de IImt Jnd R.  I. bnnep, editors. Londou, 
Stevens and Sons 1909. p. 9 s . )  

**The term ptriis offhr wa:, refers only to fortltitous aeritleiirs or cnsualties of the seas. 
It does not include the ordinar action of the wuirls and waves.” (Rule 7 “for the 
construction of Lloyd‘s 8. 6.1 policy ... under ... (‘The Marine Insmence Act, 
im.q,*S ibid. p. id.) 

is of prime iiiiportnnce, and marine insurance is in a 
large measure insurance against the. possible results of 
dangerous weather. Window and late glass insurance 

well 11s loss t he  to the entry of rain through broken win- 
d0iv-s. Hail insurance is coInnion in parts of Europe and 
hss reccived consiclerahle attention in the central United 
St:it,rs ant1 Cannc!:t. As carried on here, it is the insur- 
rziicc of u given piece of land for 3 definite aniount of 
money, usuJlp $6 to $10 per acre west of the Mississippi 
River, with the possibility of somewhat larger aiiiounts 
furt,licr enst. The data on which t,hese rates are based 
are not, 6nown to t.he writer and the Weather Bureau is 
not yct prcpt~red to state whether the rates are escessive 
or inadrcluate. 

Thc pityniwitSs lire mlde on t,he bnsis of tho per cent of 
dnniagt! clone t o  t h  crop; lor osani .lo, if n particular 
:wre is i n s i i ~ d  for $S against dnni:igo l!y hail, after a hail- 
storiii tho iiumber of 1J i~1i t~  in .z hmidretl feet of row nro 
ccniiitod :tud tho pcrceiitago of plmj ts ilnnia ed is tleter- 

nic!iit is mncli! 011 t,hc 11:~sis of t h  :ivcr:~gc of t h s c  cornits. 
If t,he ~i-rcr:igc! is 50 por writ tlnmugcd, pnyiiieiit on tho 
:i(‘rc \vou111 ht! $4. h i 1  irisurniic*c! pr(!Iiiiiinis range from 
Y or 1fJ 11cr cciit iii the w.c!stmi piirt of the High Plains 
ti) 4 per ci!iIt or loss with ninre liheral policies farther 
c!i~st. h i  Mic:hig.m n Stato-with company writes hail 
iiistir:mci? which is not di&iiitdy nsaigietl t80 n particular 
itvrc, but miiy he applied tfo damngc tloiie nnp-hero on 
thi: fiirlll. 111 tht! l):tli(>t,ns ~ 1 t l  ~*t!St~(?1~1 Ch~lntla, hO\t-- 
mer. tlic wiiiptiiies rqnirn t,hnt thc! p:wtic:ulnr acres to 
which tho iiisiiralico :Lpplit!5 he sp~i!iwl. ~~71 tu~r l  hail 
iitsiir:~ii~,n conipnnins are said to opmite succcssfully with 
Stnte-u-Idt! risks, hit not with risks coil t i l l e d  to single 
c-wuiities. s71i:h ctinipniiic!~ geiiordly collnct preniimns 
l ~ n ~ j o ~ l  o!i bhe pcr (:r!iit of losses from hail in  pust yt!ars,5 
(hsiitg tlin lmsinws at  t,he e1.11 of endl so:Lsort in the case 
of tho mut,ud c.onipniiics with a divitlc!i?tl or an :xssess- 
nieiit to ni~ilw p:tyint!nt,s 1):iLtiicc t.he losscs. Mutunl hail 
pciliclcs usuitlly c:irry i~ fd81iS13 priiiitt,ing thc nssossment 
of a i l  :miouiit iii ntlilitioi! to thc prcniiuiii eqi.i:tl to the 
~mmiuiii  paid. For csaniplc!, if the mt.e wtts G per cent, 
itt i  iltltlilioiinl G per wilt or ;uly put, cd it might bt? xsscssccl 
i i i  m s c  of losses he:tvic?r t,lisn cspwtml or a portion rc- 
tV1.zrnod if the nlli0711i t, ( ~ 1 1 ~  tl for premiums wirs in 
osvess of t8he losses c~11tl t8he c of lloiiig busiiiess. Com- 
pwiios irisurii ig cro!)s :tg;iilist hail gc!nort~lly opnrntn inrle- 
pcmt1ent~ly of ot,li(ir conip:iiiics. In addition t,o iiisiirance 
ag;iiiist tt;~iiinge to  wops, l i d  insur;mc.e is also written to 
cover tl:i.ni:tgi+ to pl:ite :uid wii-iclow gllass. 

srts of tlie United 
St,ii.t,es nntl Cn.ii:i.rln, sIwci;illy in the fidclle ’West. Such 
iiisurniice generally incluiles d l  types of daniage done to 
buildings hy violent winds. It. is usually written in 
connection with lire insiirnnce, ultliough iii Cnnrtda at  
lanst one ~ O I l ~ l ~ i E J l ~  writes a conibined hail and windstorm 
policy. The rates vary from about half those clinrged for 
fire iiisurnnco 011 the s a i i i e  1)uililiiigs in thc Great Plains 
regim to less t!i:in n qunrter fart.ller east. Tornado in- 

also involves the risk of breakage B y wind and hail, as 

niiiietl: this is ilwio i i i  s(!~i!rd p:wts of the fie 7 (1, s i i t l  pay- 

1 c.~riincli-i insurnnce is coninio~i in If 
r q  

_____.__ 
in actus1 prrlicr. tbrfollov.ing “Ratel 
erii I’an:ida]” may toe quoted: 

1:. :si. S’i. S9. or $10 per arrc: First rlnss, 

‘ I  Fit81 : /:I.<*.-\\ hrrc hail 11:~s nth injured or destruyed the cTora growing on any part 
nf I ire I:I:~<I t o  I IC\ I !c.;. rilvd in  thc :i!ylir:ition Iur iiisarantv iu t.he 10 growing setsons last 
p:I‘t. 

**srcwid cfws.--\\’hcrc lmil has irijurc4 01’ +wtroyed the crow grorvirig on any part 
01 the I:rirrl * * * only nnr’p in 11) gruwing seasms last past. 

* *  l ’ ! ; ird d,r.w.--?Vhr.rv Ir:til 11:w irijurell or lleslrngrd the crops growing on any part 
of t!ie lo:i~l * * * wily t%\ ico in the 111 grnwing”e;wxrs hat pmt. 

“I.birrlh ,.?ws.-\\‘hrrP hsil has irijiirrd or dedr8-1yetl the crops growing on any part 
01 the laird * * * o!rlv thrre times iu the 10 growing se35ons last ast. ‘ 

These mtcs are cited as examples; the Weather Bureau does not fnd- them. 
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surmce lias been carried on successfully by mutiid 
conipmies having State-wide risks, but, 510s not heen 
prac.ticable for companies linring only county-wide risks, 
although fire insurnnce conip:inies we in succcsaful 
opcrfit,ion wibliin tho h i t s  of 1iia.ny singlc c ~ i i n t i ~ s .  

Pruct.ira.llv t i l l  fire iiisiirancc politic's rerognizze light niiig 
ns t i  proM>Ie (;rxusc of fire. AH t.iiese t,ypcs of wcnthr  
hisurn.iice, l i c i \ ~ ~ ~ ,  :LIT l>ils(?d 011 t,he f:kct t h t ,  t,liese 
plieimnienrt nre relntively so rii.rc t,lint tliey niny be rc- 
garded tis nccitIent,nl a.t :iny ptwticuliir locality, a.It.Iiougli 
it is recognized t h t  they nre iiinre frcc ucnt in sniiic 

to nlli-iw for t,liis cliff erelice in frcqueni:!-. 13ut. siir.li 
vci.riti,tion in rates rests on n rat.lier iiidefinitt~ nint!irmzit.icnl 
bitsis. The follinving stntemnnt, l ~ y  t.lio cinintmt. Frt~icli 
ineteorologist Angot e is of intercat in t,his ~(~iiiici~tinii 
ns showing prcsent conditiolis in much iiiore clclisclj- 
popu1a.t ecl France: 

I t  will he very iniport,ant. to have nunierous exact 01 Isermticlns on 
the falls of hail in France. At. the present time the ami1alJe stations 
do not enable 11s tc, draw charts showing the ilistrilwtion of hail. that 
are suficiently detailed to be V d U d J l r .  1 poiat.c~c1 out. this insiiiiirieiiry 
iuore than 10 years ago in studying t.he stornw of 1WYY. and I have 
shown that in order to makc a complete study of tlic distril.mtion of 
hail over a sniall Depnrtnient like t,he Rhvne. it would lie nt.c:essany to 
have froni 2SO to 300 st.at,ioiis uldformly distrihukd. A 1 q e  Dcpcirt- 
nient like the Ciironde or the 1)ordognc would need al wit 1.000 stat,ions. 
These numbers srifice to show the difficulties of the ~)rol~lcm. 

Only the very iiifrequcnt occurrence of the piieiionlenon 
ninkes such insurance possil:Je.? 

1110 following sta.t.oiiieiit also may be n-ort.Ii COII- 
sidering : 

Anyone who examines the.resulta obtained both by +e large mutual 
societies and by the com anies with fixed preniiums will be struck by 
the fluctuations to wlricl both groups are subject. 

In  1894, a very favorable ywr. the net prohts rose for both cksses 
to 3,000.ouO francs, and the reserve funds to not less than 7.01)0,000. 
But in 1S97, a bad year, the losses were 1.G30.000 francs and the total 
amount of the resen-e funds was about 3.500,OOO francs. There was. 
therefore, in the interval of three years, a difference of nearly S.OO0,OOO 
francs. 

This com arison of figures is alone suficient to show the ditlicultiea 
encounteref by hail insurance societies in establishing scientific 
combinations and reasonable tariffs. It is certain that these qiie8tiOns 
have not. yet been definitely decided. and the will remain a subject 
for technical consideration until a scientific so?ution h a  been arrived 
at, aa only by the investigation of the laws of storms and cyclones can a 
means of etficacious protection be found against them. 

In  fact there are no hail insurance tariffs, but some cantons or corn- 
munes have s splendid system of payments according to their eituation. 
to the exposure of the land, and to the frequemy of hailstorme. 

The rates are fixed either in accordance with the nature of the in- 
sured crops and the frequency of losses in  a given period or by contract, 
according t? the amount amur+. 

(Internahonal Institute of Apculture, monthly bulletin of economic 
and social intelligence, No. 9, October, 1913.33: 41-42.) 

plnccs than in ot.lwla m c l  t,hc ritt.cs rary :is c i:ia hccn noted 

I T  

' Llo ytE's.JJ 

Another kiiicl of weather iiisurnnce is t.lint 11-rit.t.cn hy 
the London I,loycl's." Tliis. limvever, is iiiucli in t.lw 
nature of race-track boohiinking.* Tlic ciiiince of any 
event wliatever hsppcning or not linppening c:in be 
insured at Lloyd's by niiyoiie wlio is willing to p . p  the 
premium; but because of tlie fact, that, t.!m cmly r d  

6 YOXTIILY REATHEI: HEVIEW, Narch. 101.1 42: 1IK. 
7 AU insurance company 111 Cmm1:~. IS iiwiish tu w i t c  *~~iisurnnrc :.gainst iiijnry to 

property ciaused by cyclones, tornwloes winrlstorms, frost (ir 11:til. rscq>t wit.11 rrspcct 
to pru ery in trmsit on wster 7 1  but its tusinrss cunsists in kLrge part 01 tlsil insuroiirr. 
(see dmldila, SiipriutendcntJof iusurmre, Fr ,urt for 1915. yttnva, NIG, vol. I (In- 
sumce compauies otlier th:m life) pp. xxs1, cfsis; nun c~s:x l . )  

This comp;mv has oppsrrutly &itten only tunxrlo IivindstrmI) and hiul lincludiug 
plste and wii!liow glass da~go),insuraiire: its circo!:irs statl' th:lt r:itcs on frost and 
forms of policies for msiirmcc against lrost da1nage ~ 1 1 1  be luniishzd shortly. 

8 Tliis statement is unt to bo interpretorl, tis drrosai.ory tu Lloyd's l~osiue~s.  wlurh 
is ontirely legitimate; the rates are tleteruiiucd by runm?titiun ilnd in the light of a11 
the iuforuurtion collecttld by iau intelligence system superior to NV lhc world I= ever 
linown. 

security of Lloj-d's is its immense resources and the wide 
distribution o€ its risks over t,he whole range of insurance 
ant1 over the \~-liolc m~irld ns n ficltlO the premiums are 
much liigher t , h n  t.hcy woiilcl he if Dhc cliancm of occur- 
rence were accum.t.rly coiiiputed.lo It is custonirtry to 
insure out,tloor c.vcnt,s tigainst trite occurrence of rnin and 
t,l-te primiuiiis are h i 4  1:irgely on a. gen..lleral knowledge 
of tho f r c ~ i u t ~ i i q  of rniny days. 

Ftwprn.cy cKsti*ibutions. 

The fuiicia.nient,,!l iiintlicninticnl hnsis of all scient,ific 
iiisiiraiicc is the. frerlu(wcy tlistribut,ioii. A study of 
sufficicmtly cxt,ciisire tla tn nin.1rc.s it, possilde to predict 
how the eTc?nt.s will ocrur in t.lio lwig run and t.he wide 
dist.rihut ion of risks i i i~kcs acciiltwt.nl 1in.ppenings offset 
one niinthr. The 1):iaia of life insiirniice is t,hc life tnhle 
of the :ict.u:iry, nnd similar tnhles are avsi1:tlJle for fire 

- 
n011ieiin li:ivc! iiot 1 m i i  stmlied i i i i t , i ~  rece!ltJy, I)ecnuse*any 
iiitlividual record is t.oo short, t.0 f~iniish the rcquired 
1iiinil:~or of tla6n. M o t l t m i  st.:~tist.iid niei.hods, however, 
:;ffi)rtl 11 1iic:LiiS of 1i:iiiilliiig thest? rocortls in tho mass tind 
c,f ol.)t,tiiiiiiig resn1t.s wit,hin m:il~le 1iniit.s of error.I1 

The freqiieiic*y ~listril~ut~io~is of Spring niid Fall frosts 
i i i  the Uiiitctl St.:tt.es hare heeii st.iidid,'2 and the c h a l i c e  
of killiiig frost n f tm m y  date in Spring or before any date 
iii Fall cnu bo d.ct,c!rniiiic?c-l so m(:Iirtitcly t,liat the lack of 
ngrc!c?mcnt bctm-ooii (:nlcultrted :~iitl a c t d  oooiwrences at  
569 stat,ioiis with rrcords varyiiig froni 59 to 15 years in 
leiigth is oiily about 50 onsr!s in 27,OUO, or less than 0.2 
pcr coli t. 

Although t h o  chn.rncteristic: frequmc:y clistributioii to- 
\siirtl d i k l i  nietwiroh )gionl pheiionimin tontl is not neces- 
swily tlic s:iiiie for 2x11 pli..lleiioiiiciia, the records iiow avail- 
ahlt! pc!rmit, tho :irr:ii1piiiCii t of thoso data SO that the 
freciiieiiiics ~--txii  he cleterniinccl. 111 the United States 
t,ho coiiipilathm of the data and the study of frequencies 
litis been i:cmprcht!iisivo only for friist : prekniiiiary studies 
of tcnipern,t.ure niid riiiiifd data iiidionta that their re- 
speotivc! frcqiieiicies also niny be doteriiiincd to il useful 
tlcgree of accuracy. 

Tlit Law g' C h i i c e .  

All irisiiraiico is bxst!tl on the \voll-known fact that 
when ti  suificiciitJy hrge iiiaiilwr of li:ippe~iiiig~ are con- 
eiclcrcd t.hi!re sire 110 accitleii t d  c ~ ~ : ~ : u r r i ? i i c e s .  
i i i r r  of spociid casos iii oiie pliice or a t  0110 tinio will e 
bt%ulced by a coniplenitmtary groupiiig in another place 
or :kt mothcr time. The grouping towctrcl which the dis- 
tributioii of t8he p1ienoniei:on teiitls is a smooth curve 
when the iiuniber of casts is iiiliiiite. Studies by various 
ni;ttheninticd stntisticiniis have showm that even with as 
f tw ns 500 oc.ciirreiic~s thc! ilccitlen t d  irregularities teiid 
to 1~:il;iiice OI:C another i t l i d  helicc: ~ s ; ~ ~ l l g  be neg- 

9 See Nnrtin. F.: *' €'arli;lnicntary inqiiir:.7 into mnrilir ilNurnnre" in History of 
Llnyd's aud of marine insiir~siice in Great Britain. pp. 2%-252. Narmillan, London, 

grour 

- .. . -. .- 
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lected. This fact is fundanientnl t.0 nll deterniinntions 
of insurance rates, becamso no iiism.ance coni jnny is cnr- 
rying risks which even nppronch infinity. 11 more t h m  
a very moderate number of ~~~ell-ilist~rihutetl risks were 
necessary to eliminate the acciclontnl, i~~surn.iicc \voultl be 
far less useful than it, is. 111 \;-i!,zt.ht!r iiisiiraiicc it is csso~i- 
tial only that the risks be SO zwraiigd taliat t h  rare coii- 
ditioiis, evcii if aountry with, will iiot operittt! to ilistxrh 
the finaiicial equilibrium of t,he c:oiiipzi~iy. A study c d  
569 long records a t  Wenthor Burc!:~ st,atw:is h : ~  slil:)\\.I-i 
that there wtrre lio uuespcctcti frunls at 414 c d  the SO!) 
stations (73 per cent) whcn frost, was prcdiot80il i i i i  tlw 
basis of the 10 pcr cent. hnzartl; niicl  iiot nicirc t h :  o : ~ !  
such frost during the enhire rewrtl a t  94 per co:)t, of t h  
statioii~. '~ This is iiot liiiiitetl to frost, rot iditjciiis Ilut. is 
found to be goncri1.1 in all studios tlcdi1ig W I ~  vli:i~lc*o. 
When once the form of thc: frequency im-w 1i:i.s 1.itwn 

ascertaiiicd, n nuiiil>er of 
coiiisilerec telT from a statistianl staiitl milit,, ;tlt,lii:iugli p r -  
haps Inrgc huninil1.y spxkiilg, is sufkc-iei!t to ii)surc! t h t  
n c c i h t n l  happeiiiiigs will so far h h i w  01!c :mothr  
that iiisurniice is a s  s:tft! its if tho 1i~111hr of r i s k  W(TC 
iiifinite. 

I 1 - d  ('1' (I M I  crops. 

The control of crops by tho wi~:it.lier i n  o1:)viow mil w.11 
known. However, weiither :i.lon(! is not rcq>i.msiblr for 
good or poor yields; thcrc, ii.re otdicr fitct:ctrs II.IIIUI ig.wliic11 
tlie ability itncl indmt.rv of t h  faniirr are of grwt  inipor- 
taiice. Weather may be lookcd upon ais a fuii~lnnlcnt,al 
control, and the necessity of haT-ing the right teiiiperat:ure 
nnd t.he right precipitat.ion iLt, tlic crit.ica1 t.iiiics litis bccn 
c,learly shown.14 F:ivoral>le Weii t .hr  e ~ w i  wiih guod Soil 
conditions, escellciit culturd Iiiet.liods, i ind  :ll)stwcc of 
insect nnd o t$er pi1st.s does 110 t nccessiirily i i i(wi high 
prices, although t.he yiclcls mny he l1~~ge.l5 ki~t~1-11~ from 
agric.ulturn.1 production nre t.0 n w r y  la.rgc cst,c.u t ilepeiid- 
ent upon the r e l n h n  of su )ply to clemnacl. 'I'hcrcfore, 

But good yields cnii not he ohtnintd wit,hout f<lVorii.l)lc 
weat,her unless solile ~ii:>t,liod of prc~cnting (litllillg~ 1 ) ~  
the unfnvornhle went.licr is ndopt.ed (e. g., friist. prot.cc.- 
tion). Therefore, ti prinic rcquisit,c of good rt:.t.unia froin 
agriculture is frivornhle wen t,lirr; l)ec:i.us(l the fact that 
prices are liigli is of lit.tle iiii m-t,nncc t.o :I f:iriiier \vit.liout 
a crop to sell. 111 genrral i:ivorn.~)~c wci! t.licr cunilit.ioiis 
mean y o d  'yields, nnrl pros1writ.y geiic~ally follows 
favorah e weqtlier.la 

when high viclds are genern 11 prices tend to hi. h i* .  

Thc jhiw busiiicss (ind tltr trmflicr 1tii:aril. 

Fnnn manngenient inrmtign tions cunsidcr ftirliiing 
from the point of Tiem of thc farm 11s 11. husiiiess unit. 
When the farm is the unit, the question of high or low 
yields of particular crops is fur from thc onlj- thing to bv 
tnkeii into nccount. The selection of thr cr(ips Iwst, 
suited to the region froin both climci tic :ind cco~ioniic 
points of view litis to be cousiclercd. This inclutlrs the 
proper nrrqgeniriits of rota tions, the size of thc faini ,  r i n d  
ninny other items. It also incluclw tlic cleterniin:! tion of 
the proper clinrges nguinst the fnrm for in tcrest, on tlic 

investmcnt in Znnd, huildinw, nncl equipment, dcprecitl- 
tion on lmilclinus anti m;i.cEiuery, iiisurniice, and times; 
that, is, the wliofe rtingr! of chtwges w1iic.h go to make up 
t.he cost of doiiiv busin(1ss n.nd which nnist be added to 
t.hc prodiict, ::s bb%nrdon " if t,he business is t,o be success- 
ful. Firr iiisurmcv his nlways bccn regarded :is a neces- 
s q 7  chnrgt! :iwiinst. the fnrm. Insurttnco aigainst un- 
f tirorti.hle wcnt%er his, liowevrr. not, been cnrried ns such 
nlthougli losses from unfnvomhl~r wcntlier art? coninion. 
1 his rlors not, nic~in that t.lic cost of uiifnvorahle went.her 

crcIps. Hrrc~t~oforn this hns  been cnrried main ffnlllst, y in two the 
lins not. h e n  inc1uilc.d iii t.he '' burden " nsscssccl 21 

wi.ys, tho  :i t.ti.nipt, t.o cctrrj- t.hr hnznrrl by 11 l q e  enough 
pr( I f i t  :i.iicl 11.m nccoiiiit, or thv dcprcicintion of lund d u e  
t.c.1 i i  p i n t  wlicw t.lic1 int.cri.st churgc~ will he low enough 
to p*rniit tlir c:i.pitzil twcouiit, to  carry the hazard. 
3 cwll!zss to sny, nlit.her nicthcl CIIII be regardccl a s  cor- 
rvct., 1wc;iiisc t,hr cost of cwrying the risk is not accurately 
ilcti.rniinet1 m d  tliv opmi t,ioii of the iiiniiy other factors 
prcvcm t.s bhc miiniprilcd opern t.ion of the wen tlier 

Therefore, although the fnriii husiness can not escape 
the I~urilen of tlir wcnther haznril, the charge for this 
risk is now unevlwly 1)orne. The iulequate determinatioii 
of the chance of uiif nvor:ible went.her niid the proper 
ilist,ribut,ion of the risk 1)y insurance would make it possi- 
ble to c l i n p  the fnrm business with the correct insur- 
mre  weiiiiuiii nntl to subatitutc n definite chnrge for 

r 1  

1~tna.rd. 17 

nn int I efini t.e and ospensivo hazard. 

WF a,tl~.ur 1ns.u ra m e  Preiwia, 1)i.s. 

Aside from accidental occurrenros, the risk of which 
niust 1~ tlistril>ut,etl by t h o  opera.tion of the law of large 
nunibcrs, it is cntirely prtwtic:i.ble for the individual 
f:irnier to clxrry his own insurance. For esaniple, lie 
iii:xy clcciile to plant his crop a t  such a time that the 
chance of safety froin spring frost is 9 in 10, that is at 
u date nftcr which the ciilculations show the occurrence 
of killing frost in only 10 ;vezi.iu in 100, or 1 in 10 in the 
lung run. If lie could he rcnsonnbly sure that any 
given 10 yeiirs \vi)ulil follow tho nvornge conditions, he 
would be justifid in hying aside one-tenth of the sum 
lie will probnhly lose 'In the one unfzivornble yenr. The 
date on mliicli the clinnrc! of liilling frost fdls to 10 per 
cent 1i:is bcen deterniinecl for over 500 plnces in the 
LTnited Yt,:ites. These pln.cea arc so tlistribut.ed that a 
fairly close cqqwosiiiicitioii of tlie date for ulmost niiy 
p1:icc in the country cnii be determined. A farnier 
wllose loss f1.0111 :in uuespec tccl spring frost would be, 
say, 51,000 in m y  one year might plant his crop at  the 
h t , e  of 10 per cent risk m c l  )ut $100 in n stwings bank 
c;wh year. The interest resu I ting from this iiivestnieiit 
niny be clisreg:iriIeil for the snke of sini licity. At some 
h i e  during the 1O-ymr period he wig lose a crop by 
spring frost mid will then need his $1,000. If this 
occurs in the tenth year, he will have his money to draw 
froiii the bunk. If it. occurs lmfore the tenth year he 
will have p u t  of t.he iiioney avnildde. but lie will have 
t.o borrow the rcst., to 1.w repaid a t  the rate of $100 a 
year. But, at. such a t,iiiio there will be other losses in 
t.lw neighborhood and money will be hard to obtain. 
I n  nclilitioii t.o t,liia even :I c:isuril study of t.he diniatic 
dnta sliows that 110 single 10-yc:ir period is likely to fulfill 
the areragc conilitions, so t.lint while the farin business 
niiglit web ntkrt~ to cwry t.he risk on t,he basis of 10 
such losses in :I century, tliese losses will almost cer- 

17 S'CCJIIT rrunrplf E. J. Russoll ir Nsture, London, -4ug. 3, 1816,W : 413. 
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190s. 
~.lhio.. ................................................. 
!<UIISils.. .............................................. 

11:113!1cc.. ................................................. 
l!lll!l. 

Ohin.. ................................................. 
Ii:>tls.ls.. .............................................. 

l;:lli\llc* .................................................... 
l!m). 

Ihin.. ................................................. 
I\:lllxls. ............................................... 

Bslance. ................................................... 
1:111. 

Il!iio ................................................... 
l i 3 l I S a s . .  .............................................. 

1912. 

Halanre.. .................................................. 

tainly be so grouped that an individual farmer coulcl 
not do so without bankruptcy. 

Tlie climatic dntn shorn clearly t,lint the cliancc of frost 
may be deterniined witah coiisidernble nccuritcy. An in- 
surance company o ernt,ing over n, Geld wide eiiougli to 

simultaneous losses in a whole count,rg or large section c ~ f  
a country would be &1c t.0 arrange si.ich iiisurnncc? even if 
the farmer tliscoun t,iiiiierl his policy 1%-lien :L loss w;w paid. 
A conipt~iiy whose opernt.ions were confined even to the 
United Stat.es would probably be under t.he necessit,y of 
writing its policies in the foriii of long t.inic contrnct,s 
uiider which premiums would be paid each year nncl t,he 
face value pnid when tdie losses occurred. The prciiiiums 
would cont.inuc t,lwougli t.hc periucl of t.he cont.ract, wit.11- 
out regard to p:i.ynient,s on nccomit of frost occuiTeiice. 
The period covered by t,he policy should be cqud to that, 
of the average intervnl between losses-10 yeiirs for losscs 
under a 10-per cent risk, 30 years for losses undor a 5 - 1 ) ~ ~  
cent risk, etc.. 

In order to test t,he prsct.icn.bilit,y of such iiisurniicc tlic 
frost recorils of Kniisns a.nd Ohio have been :in:dyzril. 
The numerical clnt,a null figures presented a.rt* not find 
values on wliidi iiisurniice may he based; but t,liey in- 
dicate the kind of clat,n and np1wosiniat.c va.lucs to bc 
derived froni esist,ing observatioiiiil records. It has been 
assumed that each coopcmtive st.ntioii in these St.nt.es, 
reporting to the Went.1ie.r Bureitu, was insurecl for $1,000 
in 1906 uiider a IO-year cnnt,riict. The prmiiuni wiis 
assumed n t  %IO0 per ycnr ~ i c l  t,lic vulue of 1.11~ polic,p 
($1,000) was bo be pnicl wlieiievor a killing friost' in Spring 
occurred on or after a dntc stntcd iii the lwlicy: t.liis date 
is 4 days (about t.he tverngc lwobaldc error) later t,linn 
tho  clat,e of 10 per cent chalice of killing frost.'* The iict 
results of tbis insurmce n.pprar from Tnble. 1. 

The gross profit froni the insurmce is inniiily t,he rcsult 
of the 4-dny margin of sa.fet.y. This, together with the 
interest on the preniiiiiiis, is probnbly sullicicnt. to C(JVLT 
the cost of doing lmsiuess ani1 to p r o d s  a sni;tll res~rve 
t.0 iiicrcnsc t,he securit.y. If t.hc I'CSCTVO lwcimies t IW 

1:irge or t,oo smnll, tlic tlntes sliciiild be rcdculat  ecl wil.11 
t.lii1 nil1 of t,he coiistmitly a.ccumulat,ing IWIV cliiiint.ic diit ci . ,  
and if it nppcars to be tlic result, of n prculiw cnnihin:i- 
t.ion of yenis, the reserve should 110 lirltl ng.ninsl, thc fiitim?. 
If, howevc*r, it. :i.pp~~:~rs that thc condit,iuii is t,he re:.;uli. ( I €  

a margin of safc3t.y tclo large or t,tw siiit1.11, t . 1 ~  iiiugiii 
sliould be clinnged t.0 fit tho sct.ual corirlit,ions. 

elimiiiat,e the possi F ility of bimkivptcy on nccouiit of 

TABLE l.-Net rrsttlts OJ tht: .iiitagimiry ,insconrice pri>jd c - o i n p l t d  its r ! i ~  
e.mntplz f i r  h-m8as criatl Ohio. 1:10G. 

Premium 
PW- 

ments. 

5,W 
%,4W 

5 . W  
5,4lHJ 

5,W 
5,.13V 

5.9W 
5,400 

I<nwnn.. .............................................. 

1Y11. 
Iullio. .................................................. 
1C:lnp:l.. ............................................... 

r ~ ~ l l : ~ l l ~ c . .  .................................................. 

1::d:LlIw.. .................................................. 
131, 

I.lhio.. .................. -1.. ........................... 
:<sns:u.. .............................................. 

Jhlanre.. ................................................. 

TABLE 1.-Net results of the .iinugina insurance rojcct computed as an 
example for Kansas and 8i0, 1906dontidued. 

. i . 400  

.j,900 
5,401) 

5.9m 
5,400 

1906. 
1 Ihio.. ................................................. 

Losses. 

- 

None. 
SI, w 

........ 

None. 
None. 

........ 

1.m 
N o m  

........ 

None. 
None. 

........ 

7,  IJOo 
1.ooO 

........ 

None. 
s, ooo 

........ 

None. 
3, 000 

........ 

2, Mm 
3, wo 

........ 

?!I, l(l0 S?.IllW . 

R€SWW 
and 

opearting 
w c m t .  

$10.300 
5s, Iloo 

11,300 
io. ?oo 

-. 

10,300 
60, m) 

11.311(1 
91, R1x) 

r.3w 
95.1ln) 

3.3M 
9$4W 

s. ma 
lou, iw 

B.300 
113,uoo 

Pope ol policy-Payalilo il killing frost occurs on or after- 

-___- ... - . .  - . 
Apr. 40 ..................................................................... 

"5 ..................................................................... 
30 ..................................................................... 

May 5 ...................................................................... 

JJli(w coiiipi red with firc insurance the premiums iiec- 
c'ssary i1rl' lrirg~. This is hccnuse of the difference in the 
r1i:ir:iric.r of tlie risk. Thc cliance of the loss of any 
givcii 1)uiltliiig 1))- firv is 1 in 300 or 400, while tlie chance 
uf killing frost nftrr tlic dtite iiuriied in tlic policy is 1 
in 1IJ. 

l'ri:ctiCzil)lt> insuriiiicc ngiiinvt frost is not limited to n 
1 0  por (wit risk. T;lldc 2 indicntcls in a general way tlie 
rel;t.tive rmgr of premiums p:~y;iblc~ for ti policy of 51,000 
for il I>litcl' ~ h c ~  the avcrltge dtitr of lost killiiig host in 
Spring is Aljril I5 niid tlir stnntlurd deviiitioii of spring 
frost 1l;ttrs 1s 11.7 CllLys. 

premlum 
per 51,Ooo 

490 
334 
2W 
100 

- 
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TABLE 3.-Rjpe of poyinent s c h d d c .  f i c t l  prtw~iii in. .  

[Amounts psyalh lor S10 anniial promiunl. whon merace ~lnlc Fall frost is nct. 1.5 
slid standard deriotiun of first killing frost ih I ?  LI:L>’s.] 

- .. _ _  ..... __ - -. - - _. . .- . ... 
I 

Wlim killing frost orciirs 18010re- 
The reln- 

meut is- 
llvc pay- 

- ............. . . . . .  

.................................................................... 5i.i 
.JLj 20. ................................................................... 

25 .................................................................... 100 
30. ................................................................... 

OCt. 5 .................................................................... 
10 .................................................................... 

hpt.  15 


